Objectives. Evaluate differences in depressive symptoms, compare sociodemographic and health-related variables associated with depressive symptoms and report level of impact of depressive symptoms on daily activities. Methods. Cross-sectional study using a self-administered questionnaire and Patient Health Questionnaire-9 (PHQ-9) diagnostic survey on 1115 patients aged 60-93 years who attended a primary care clinic in Korea, Russia or USA.
Introduction
The prevalence of major depression is estimated at 2% in the general population aged >65 years in Western societies. [1] [2] [3] Eight to 15% of this population has depressive symptoms that fall short of major depression but are severe enough to meet diagnostic criteria for a depressive psychiatric disorder. 4, 5 The precise proportion of older adults suffering from depression is difficult to assess, due to methodological issues. Problems include the variability of the clinical presentation, training and experience of the clinicians making the diagnosis and the diagnostic criteria used. 6 Depression is associated with low perceived health status, barriers to self-management and higher mortality. [7] [8] [9] Prevalence studies of late-life depression are now emerging from non-Western societies. Using the cutoff score of >4 in the Center for Epidemiological Studies Depression Score, 10 the Korean Longitudinal Study of Aging identified 11.6% of a nationally representative sample as having depressive symptoms. 11 In Anyang, Korea, Geriatric Depression Scale-15 (GDS) screening showed rates for depressive symptoms at 15.2%. 12 A recent cross-sectional study in the Kolpino District of St Petersburg, Russia, found that 25.9% of those 65-74 years of age and 42.5% of those aged >75 were at risk of depression using the GDS questionnaire, with scores of >6. 13 In spite of physical functioning being equal based on SF-36 and direct physical assessment in community samples, 44% of older Russians living in Moscow compared to 4% of older Americans from Galesburg, Illinois, screened positive for depression using the GDS. 14 In other countries, the 12-month prevalence of major depression episodes varied from 1% in Japanese to 13% in Ukraine populations aged >65 years. 4 The vast majority of mental health treatment for depressed older adults is provided in primary care settings. 15 Approximately 10% of older adults seen in primary care settings suffer from current major or minor depressive disorders. 16 Although recognition and management of late-life depression are a responsibility of the primary care doctor, it is not clear whether the manifestations of depression differ across clinical sites, cultures and various socio-economic backgrounds. 7, 17, 18 A specific consistent manifestation of depression in previous research is disability in older adults. [18] [19] [20] [21] [22] Given the differing rates of depressive symptoms in various countries, are patients from differing cultures who present to primary doctors experiencing similar limitations on their daily activities due to their reported symptoms?
The purpose of this study is to evaluate differences among primary care patients in the USA, Russia and Korea regarding depressive symptoms and the level of impact these symptoms are having on their daily living. Using Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) diagnostic criteria in the form of the Patient Health Questionnaire-9 (PHQ-9) screening survey to evaluate depressive symptoms, it is hypothesized that there is a differential impact of these symptoms among the three primary care groups presenting in the USA, Russia and Korea.
Methods
Between November 2008 and April 2009, all persons >60 years of age visiting one of the study primary care clinics were given a packet of research materials and asked by the clinic receptionists to consider participating in the study. Two of the US clinics, the Family Medicine and General Internal Medicine clinics, are located at the University of Iowa Hospitals and Clinics in Iowa City, Iowa. The third US clinic is a free-standing primary care office in North Liberty, Iowa. The Center of Family Medicine teaching office of the Medical Academy of Postgraduate Studies in St Petersburg served as the Russian primary care clinic. The Family Medicine clinics in Hangang Sacred Heart Hospital, Kangnam Sacred Heart Hospital and the Primary Care office in Sillym Welfare Center in Seoul were the Korean sites. The project was approved by the Institutional Review Boards of the three participating institutions.
After reading a brief cover letter on the outer envelope explaining the research protocol, patients elected to open the packet and complete the questionnaire or to return the packet. Patients were allowed to participate only once. Patients who completed the questionnaire were asked to consider sharing the results of the PHQ-9 portion with their physician during their visit. An estimated 70% of patients who were offered participation in the USA completed the study. Age and gender distributions were similar between participants and non-participants. In Korea, participation rates were 72%, 84% and 87% at the three sites. There was an initial break in the protocol at the Russian site. To assure that the same protocol was followed at all sites, all participant data were discarded, and the study enrolment was started anew. This delay and a participation rate of 50% led to fewer subjects from the Russian clinic.
Questionnaire
The survey instrument was four pages containing 38 large-print questions. Included were questions about demographics, religious beliefs, chronic medical conditions and a general rating of health status. Questions regarding depression included history of physiciandiagnosed depression and previous treatments used. The final portion of the questionnaire was the PHQ-9 diagnostic survey and a single question asking the level of impact the participants' depressive symptoms had on their daily living. 23, 24 PHQ-9 scores each of nine DSM-IV criteria as '0' (not at all) to '3' (nearly every day). Scores could range from 0 to 27. Questionnaires were translated by native language speakers and back translated to assure equal meaning across languages. For example, angina can mean sore throat in Russia, so it was clarified that angina had the meaning of chest pain from heart disease in the Russian translation of the questionnaire. Validated translations of the PHQ-9 survey instrument were used. 25, 26 
Consent
Capacity to consent was assessed by the participants' ability to travel to the clinic site and complete the necessary procedures to register into the clinic. If potential participants were unable to check into the clinic by themselves, their accompanying adult was given the research packet for consideration of having the elder patient participate.
Analysis
Descriptive statistics including means, SDs and propositions were conducted for the main outcome variables and predictors at the country level. Differences in social, economic and demographic characteristics for three countries were compared using analysis of variance (ANOVA) F-test for interval items, such as age, number of medical visits and chi-square test for categorical variables, such as depression (yes or no) and married status (yes to no). The association between two categorical variables, or between groups, such as countries, was estimated by odds ratio (OR) and its 95% confidence interval (CI) and compared using chi-square test.
The score of each PHQ-9 item and the total score of all nine PHQ-9 items were compared using ANOVA F-test. Adjustments were made using PHQ-9 total score excluding the item of interest since country sample differences could be confounded by total severity. Within the subgroup of those with at least mild depressive symptoms, each PHQ-9 total score excluding each corresponding item of interest is compared on Table 4 .
Stepwise logistic regression method was used to identify predictors of the outcome variable. The outcome variable is the total score on the PHQ-9, dichotomized as >4 or not. The independent or predictor variables included interval variables of age, years of education (1, <12 years; 2, 12-15 years and 3, >16 years), medical visits (1, zero visits; 2, one to three visits; 3, four to six visits and 4, mote than six visits in past 3 months), total number of chronic diseases (0-8), religious belief (1, no belief to 4, strong belief), religious attendance (1, never to 5, more than once a week). Categorical variables were gender, marital and employment status, having one of four vascular diseases (heart attack, heart failure and stroke with or without major paralysis), using money from relatives to pay for medical expenses or not and health status (either excellent, very good or good versus fair or poor). Independent variables associated with the outcome variable with a P-value of <0.20 were included as potential explanatory variables. The selected and excluded variables were checked for scientific plausibility based on past association with depressive symptoms. Linear regression analysis was used modelling difficulty level in daily activities as the outcome variable, with the explanatory variable being the PHQ-9 summation score for participants scoring >4. Analysis was stratified by the three countries. The sample size for participants with >9 PHQ-9 scores was insufficient for further analyses of this group. Based on the nine items in the PHQ-9 questionnaire, the values of standardized Cronbach's alpha coefficients were 0.835, 0.886 and 0.882 for Koreans, Russians and Americans, respectively. Higher values of Cronbach coefficient alpha are more desirable. As a rule of thumb, a reliability of >0.70 is required before using any instrument. Using this standard, our collected data appear to have high reliability. The analyses were performed using SAS (SAS 9.2; SAS Institute, Inc., Cary, NC).
Results
The mean age of participants was 70 years, with 61% being female. The Korean sample was least educated, more likely married and had fewer chronic diseases. The Russian sample had weaker religious beliefs and service attendance and more vascular and chronic diseases. The US sample was highly educated, had average to strong religious beliefs and rated their health higher than the Korean and Russian samples ( Table 1) .
The overall mean PHQ-9 scores were 3.4 for Koreans, 7.6 for Russians and 3.7 for Americans. At least mild depressive symptoms (PHQ-9 scores of >5) or moderate to severe symptoms (PHQ-9 scores of >10) were present in 28% and 9% (N = 44) of Koreans, respectively, 65% and 32% (N = 31) of Russians and 27% and 12% (N = 59) of Americans. After controlling for age, gender, marital status, education and total number of diseases, moderate to severe depressive symptoms were more common in Russia than in the US sample (OR 2.35, CI 1.2-4.5, P = 0.01). There was no depressive symptoms difference between the US and Korean samples (OR 0.83, CI 0.4-1.7, P = 0.63). Of the participants with moderate to severe depressive symptoms, 44% of the Koreans, 2% of the Russians and 64% of the Americans reported a history of physiciandiagnosed depression.
For all participants, the Russian sample scored higher depressed symptoms on all PHQ-9 items (Table 2) . Evaluating PHQ-9 item scores for those with at least mild depressive symptoms shows Koreans had the least difficulty with sleep disturbance (P = 0.001), appetite change (P < 0.001) and feeling bad about self (P < 0.001). Russians had the most difficulty concentrating (P = 0.002) and the most thoughts of suicide (P < 0.001). The Americans scored highest for trouble sleeping (P = 0.001), appetite change (P < 0.001) and feeling bad about self (P < 0.001) ( Table 3) . Mean of PHQ-9 scale (0 = not at all, 1 = several days, 2 = more than half the days and 3 = nearly every day over last 2 weeks).
Family Practice-an international journal Table 4 presents the total PHQ-9 scores excluding the item of interest to control for possible confounding by total severity. The results confirm the findings in Table 3 . For example, on the one hand, the total score of PHQ-9 excluding item for trouble sleeping is not significantly different (P = 0.158) among the three countries. On the other hand, within this group, with at least mild depressive symptoms, the total score of PHQ-9 including the item of trouble sleeping is significantly different (P = 0.05) among the three countries (Table 4) . In other words, the difference is really generated by the item for trouble sleeping. Similarly, we can draw the same conclusion about appetite change, feeling bad about self, trouble concentrating and thoughts of suicide.
Overall, the univariate analysis of predictor variables for at least mild depressive symptoms (PHQ-9 scores of >5) showed depression was associated with greater number of chronic diseases, female gender, being unmarried, having vascular disease, reporting fair or poor health and having been diagnosed as depressed (all P-values < 0.001). For the Korean sample, depression was associated with total number of chronic diseases, being unemployed, reporting fair or poor health and having been diagnosed as depressed (all P-values < 0.001). Depression was associated with having vascular disease (P = 0.017) in the Russian sample. In the US sample, depression was associated with lower level of education, being unmarried, having rated health as fair or poor and having been diagnosed as depressed (all P-values < 0.001).
For all subjects, stepwise logistic regression on at least mild depression versus no depression showed predictors of poorer self-rated health, total number of chronic diseases, female gender and religious attendance. Being employed was protective in Korea and being married and of older age protective in US participants. Having vascular disease was associated with depressive symptoms in Russia (Table 5) .
In regression analyses stratified by country for a given level of depressive symptoms, the Russian participants had less impact on their daily activities (R 2 = 0.107 versus Korea R 2 = 0.211 and US R 2 = 0.419) P=0.029 (Fig. 1) .
Discussion
Depression is one of the most common psychiatric illnesses in late life, with a 12-month prevalence in a Mean of PHQ-9 scale (0 = not at all, 1 = several days, 2 = more than half the days and 3 = nearly every day over last 2 weeks).
community samples of 1-6% in developed countries and 3-13% in developing countries. 4 In our sample of older adult primary care patients, a larger percentage of Russians had at least moderate depressive symptoms (>10 on the PHQ-9) at 32%, than Koreans at 9%, and Americans at 12%. Higher depressive Mean of PHQ-9 scale (0 = not at all, 1 = several days, 2 = more than half the days and 3 = nearly every day over last 2 weeks). symptoms in Russian patients, who could be considered living in a developing country after the break-up of the Soviet Union, is consistent with the higher depression rates noted in community samples in developing countries. Ukrainians aged >65 years, for instance, had the highest rates (13%) of DSM-IV major depressive episodes of seven developing countries, according to the WHO World Mental Health Survey. 4 The US rate in the same study was 2.6%. Higher depressive symptoms would be expected in persons presenting to a physician for treatment than in community populations. The ratio of depression rates between Russia (32%) and the combined US-Korean rate of 10.5% is three and compares remarkably well with the developing versus developed country ratio of 2.9 in the WHO survey of the 7 developing and 10 developed countries. 4 To our knowledge, this is the first study of late-life depressive symptoms in three culturally distinct primary care settings. The same questionnaire and validated PHQ-9 instruments were used. There were differences in the level of types of symptoms expressed among the patients at the three sites. The Korean sample had the least report of feeling bad about self, the symptom that the Americans scored the highest. This may relate to the Koreans' Confucian tradition that draws attention to the all-important social order and more concern about failure to others rather than self. 27 The Americans may have a more individualistic approach to life, therefore expressing, in a depressed state, more concerns about self-disappointment. Russians expressed the most thoughts of suicide, which is consistent with Russia having high suicide rates 28 and Russian pessimism. 29 Associated risk factors for depression in our study (poor self-rated health, total number of chronic diseases and female gender) are similar to other studies. 30, 31 Vascular disease was associated with depression in the Russian sample, which had a 69% rate of at least one of the following: heart attack, heart failure and stroke with or without paralysis. This raises the question of vascular depression 32 contributing to the much higher rates of depressive symptoms in the Russian sample than either the Korean or the US sample.
A key finding of this study was not only the differing rates of depressive symptoms but also the reported impact of these symptoms on daily functioning. We find for elders with at least mild depressive symptoms for a given level of depressive symptoms the Russian sample had less impact on their daily activities. There may be multiple reasons for this finding, including the Russians' willingness to express their negative feelings more than the Koreans or Americans. The present Russian environment may also provide more challenges to daily living, which minimizes the overall impact of the depressive symptoms reported. There is also the possibility of substantial cultural differences among our three samples so that the Western-derived PHQ-9 scale does not capture depressive pathology as well in non-Western societies. This may in part explain FIGURE 1 Regression analysis stratified by country. R 2 is significantly lower in Russia than in the other two countries, P = 0.029.
the differing results of depression symptoms accounting for 42% of the variance in the US participants' daily activities, 21% in the Koreans and only 11% in the Russian sample. Of participants with PHQ-9 scores of >10, 44% of Korean, 2% of Russian and 64% of Americans reported a history of physician-diagnosed depression. This finding is consistent with the level of daily functioning impact depressive symptoms have on these three groups. The number of consultations per physician per year is much higher (7251) in Korea than in the USA (1570). Seeing more patients may limit time of consultation and reduce the chances of making a depression diagnosis, accounting for the discrepancy of 44% of Koreans and 64% of Americans screening positive for depression being diagnosed with this illness. 33 Fewer Russians may be diagnosed because of less symptom impact or possibly reduced awareness of depressive symptoms by Russian family physicians. Other considerations include less available and affordable treatments or possible belief that primary physicians need to refer patients to a psychiatrist for diagnosis and treatment. 34, 35 There are several limitations to the study that need to be mentioned. The populations sampled were all urban, patients presenting for primary care and the Russian sample was comparatively small. Data cannot be interpreted as representing national-level findings. Alcohol and substance abuse were not queried, as well as pain scores and cognitive status, all of which can be associated with depressive symptoms. Although the number of chronic diseases was obtained, no formal medical burden instrument was used. These are all opportunities to improve future studies, but caution is needed to not increase the item burden, which could result in reduced patient participation. Furthermore, it is not clear from this study what differences would be found between populations with more depressive symptoms and the diagnosis of major depressive disorder. Future studies should acquire a large enough sample to be able to focus on individuals with higher PHQ-9 scores (PHQ-9 scores of >15).
The strengths of the study include the use of primary care sites in three culturally distinct environments. The vast majority of screening for and treatment of depression occurs in primary care settings. Validated Korean, Russian and English PHQ-9 instruments were used, and functional difficulties were assessed in relationship to depressive symptoms.
Conclusions
There were differences in the level and types of depressive symptoms expressed by patients among three international primary care sites. Over 40% of the variance in difficulty with daily activities was accounted for by depressive symptoms in the US sample compared to 21% in Koreans and 11% in the Russian sample. Differing cultural and/or environmental factors may account for these differences. Cultural differences need to be accounted for in establishing criteria for diagnosis of late-life depression and the impact depression has on daily living.
